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(57)Abstract: 

PURPOSE: To prevent the display screen of the liquid crystal display ' 
device of vertical orientation ECB mode from becoming rough owing to the; 
appearance of disclination by controlling the orientation, direction of liquid I 
crystal molecules. ? 
CONSTITUTION: Orientation control electrodes 6 are provided outside 
and above two opposite sides of a display electrode 19 and applied with a s 
voltage different from the display electrode 1 9, an auxiliary capacity • 
electrode 1 3 is formed while partially positioned outside and below other 
two opposite sides of the display electrode 1 9, and an orientation control I 
window 7 as a part where no electrode is present is formed on a counter J 
display electrode to control the electric field of a liquid crystal layer, 
thereby prescribing the inclination direction of the liquid crystal molecules. 
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JPO 'and JICIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The display electrode arranged in the shape of a matrix on a transparent insulating substrate, 
and the thin film transistor which supplies a signal to said display electrode, The thin film transistor 
substrate which has said display electrode and the auxiliary capacity electrode which forms auxiliary 
capacity, It is the liquid crystal display which the opposite substrate which has an opposite display 
electrode sticks, is set on both sides of a liquid crystal layer, and changes. Said auxiliary capacity 
electrode is different potential from said display electrode, and is superimposed and prepared in the 
insulating substrate side of said display electrode. And the liquid crystal display characterized by for a 
part overflowing, preparing it along with two sides which said display electrode counters, and preparing 
the orientation control electrode of different potential from said display electrode in the liquid crystal 
layer side in alignment with two sides with said another display electrode. 

[Claim 2] The liquid crystal display according to claim 1 characterized by preparing the orientation 
control aperture by which the predetermined part was removed and formed in said opposite display 
electrode in the field corresponding to said display electrode. 

[Claim 3] Said orientation control electrode is a liquid crystal display according to claim 1 or 2 
characterized by being said auxiliary capacity electrode and this potential. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the liquid crystal display which attained a 
good viewing-angle property and high display grace by controlling the orientation of a liquid crystal 
molecule about the liquid crystal display of an ECB (Electrically Controlled Birefringence: armature- 
voltage control ******) method. 
[0002] 

[Description of the Prior Art] A liquid crystal display has advantages, such as small, a thin shape, and a 
low power, and utilization is progressing in fields, such as OA equipment and an AV equipment. The 
minute movie display especially of the liquid crystal display of the active-matrix mold using the thin film 
transistor (it abbreviates to TFT hereafter) as a switching element becomes possible, and.it is used for 
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Ihe display etc. 

[0003] The TFT substrate (2) and opposite substrate (4) with which a predetermined conductor pattern 
is prepared and becomes are stuck on both sides of a liquid crystal layer (3) with a thickness of several 
micrometers on a transparence substrate, and a liquid crystal display is further constituted by putting 
these by two polarizing plates (1) arranged so that a polarization shaft may go direct mutually, and (5), 
as shown in drawing 8 . Especially the thing that set up the initial orientation of a liquid crystal molecule 
perpendicularly to the substrate by performing perpendicular orientation processing on the front face of 
both substrates (2) and (4), and using the liquid crystal which has a negative dielectric constant 
anisotropy as a liquid crystal layer (3) is called a DAP (Deformation of Vertically Aligned Phases) mold. 
[0004] For example, the white light by which incidence was carried out from the TFT substrate (2) side 
changes with the 1st polarizing plates (1) to the linearly polarized light. At the time of no electrical- 
potential-difference impressing, since this incidence linearly polarized light does not receive a 
birefringence in a liquid crystal layer (3), it will be intercepted with the 2nd polarizing plate (5), and a 
display will be black (normally black mode). And by impressing a predetermined electrical potential 
difference to a liquid crystal layer (3), and making a liquid crystal molecule incline, the incidence linearly 
polarized light receives a birefringence, and turns into elliptically polarized light, and light comes to 
penetrate the 2nd polarizing plate (5). 

[0005] Since it is dependent on applied voltage, the gradation display of transmitted light reinforcement 
is attained by adjusting applied voltage. Therefore, desired color display is obtained by preparing a color 
filter in the position in a liquid crystal panel and besides a liquid crystal panel further. Then, the 
conventional example is explained, referring to drawing 9 and drawing 10 . Drawing 9 is a plan and 
drawing 10 is a sectional view which meets the C-C line of drawing 9 . However, illustration of a 
polarizing plate (1) and (5) was omitted. The gate electrode (auxiliary capacity Rhine (14 of 11), a gate 
electrode (11), the gate line (12) of one and an auxiliary capacity electrode (13) and an auxiliary capacity 
electrode (13), and one) is first formed by Cr on the glass substrate (10). And these are covered and 
gate dielectric film (15), such as SiNX, is formed in the whole surface. 

[0006] On the gate dielectric film (15) corresponding to said gate electrode (11), the semi-conductor 
protective coat (17) is prepared between the N+a-Si layer (18d) (18s), the a-Si layer (16), and the N+a- 
Si layer (18d) (18s) on the both ends of the a-Si layer (16) of TFT, and an a-Si layer (16). Moreover, the 
display electrode (19) of ITO is formed on the gate dielectric film (15) of a viewing area. Furthermore, 
the drain electrode (20) covered with the drain line (21) and drain line (21) which intersect said gate line 
(12), and one on said N+a-Si layer (18d), and the source electrode (22) which connects with said display 
electrode (1 9) and is covered on said N+a-Si layer (18s) are formed with the two-layer structure of 
aluminum/Mo. and — the whole surface — substrate protective coats (23), such as SiNX, — further, 
the 1st perpendicular orientation film (24) is formed and a TFT substrate (2) is constituted. 
[0007] On the other hand, on the opposite glass substrate (25), light-shielding films (26), such as Cr, are 
formed to the field corresponding to the non-display field of a TFT substrate (2), a light-shielding film 
(26) is covered, and the opposite display electrode (27) of ITO is prepared in the whole surface. 
Furthermore, the 2nd perpendicular orientation film (28) is formed in the whole surface, and it becomes 
an opposite substrate (4). Moreover, a liquid crystal molecule major axis becomes the structure of 
having the pre tilt angle of less than 10 degrees, to a direction perpendicular to a substrate by 
performing rubbing processing to this, using the polyimide film as said orientation film (24) and (28). With 
this structure, a liquid crystal molecule inclines by impressing a predetermined electrical potential 
difference in the direction which met in the direction of rubbing according to orientation film (24) and 
(28) front face. 
[0008] 

[Problem(s) to be Solved by the Invention] Then, it explains, referring to drawing 1 1 about the trouble of 
the conventional liquid crystal display. A part is intercepted by the light-shielding film (26) on an 
auxiliary capacity electrode (13) and an opposite glass substrate (25), the light by which incidence was 
carried out from the glass substrate (10) side becomes black as a protection-from-light field (103), 
permeability is controlled by opening (102) for the remainder, and a desired display is performed. 
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However, also in opening (102), there is a problem which the black field called disclination (101a) (101b) 
produces* Disclination is a field where the direction of orientation of a liquid crystal molecule has 
turbulence and the permeability from which other fields differ on the boundary line, when two or more 
fields where the orientation vectors of liquid crystal differ mutually exist in a cel. Frequent occurrence 
of the disclination (101a) (101b) of a configuration which is different for every pixel like drawing 1 1 
causes the problem that a rough deposit does not arise on a screen or the color display of expectation 
is not obtained. 

[0009] As a cause by which an orientation vector becomes an ununiformity, for the level difference by 
wiring on a substrate (10), or TFT, orientation processing becomes imperfect in this part, and it is 
possible that the abnormalities of the inclination direction exist over a certain field by the continuation 
somatic of liquid crystal. Moreover, it may originate in the electric field in a cel. When a drain line (21) 
and a display electrode (19) are like-pole nature, the line of electric force in the inside of a eel comes to 
be shown in drawing 1 2 . When a dielectric constant anisotropy is negative, the molecule major axis 
inclines perpendicularly to line of electric force as applied voltage goes up a liquid crystal molecule. 
Therefore, if a predetermined electrical potential difference is impressed, on the display electrode (19), 
as for the liquid crystal molecule, the top inclines leftward on the drain line (21) rightward in drawing 1 2 . 
Similarly, when a drain line (21) and a display electrode (19) are heteropolarity, line of electric force 
becomes like drawing 13 . The inclination direction of the liquid crystal molecule resulting from the 
electric field between a drain line (21) and a display electrode (19) becomes reverse in the field of the 
right-and-left both sides of the display electrode (19) in drawing 9 . Therefore, into a viewing area, the 
boundary line of the field where orientation vectors differ appears, and it becomes declination (101a). 
[0010] The same thing may happen also by the electric field made between a gate line (12) and a display 
electrode (19). Also in this case, line of electric force becomes a configuration similar to drawing 1 2 and 
drawing 1 3 with polar reversal, and a liquid crystal molecule inclines toward the center of a display 
electrode (19) according to this. Therefore, the boundary line of the field of the vertical both sides of 
the display electrode (19) in drawing 9 serves as disclination (101a). 

[0011] Furthermore, although the boundary line of the field where orientation vectors differ exists in the 
field of wiring or TFT as explained above, the orientation of this part on a substrate is turbulence and a 
cone field by the level difference. Therefore, as the abnormalities in orientation of a liquid crystal 
molecule attain to even a viewing area and are shown in drawing 1 1 , declination (101b) arises also at 
the edge of opening (102). It is especially easy to produce declination (101b) into the part along a gate 
line (12) for the big negative potential of a gate line (12). 

[0012] Moreover, with the structure of having a pre tilt angle', the inclination direction of a liquid crystal 
molecule inclines in the same direction according to the polyimide orientation film (24) which received 
rubbing processing, and (28). Therefore; although generating of the disclination (101a) in a pixel center 
section is controlled, the disclination (101b) produced with the level difference of a substrate cannot be 
prevented. Furthermore, with static electricity generated in the case of rubbing, the property of TFT 
may change and an electrostatic discharge may happen. Moreover, since the inclination direction of a 
liquid crystal molecule is uniformly equal, there is also a problem that the viewing-angle dependency of a 
contrast ratio is large. 
[0013] 

[Means for Solving the Problem] The display electrode which accomplished this invention in view of the 
above-mentioned technical problem, and has been arranged in the shape of a matrix on a transparent 
insulating substrate, The thin film transistor substrate which has at least the thin film transistor which 
supplies a signal to said display electrode, and said display electrode and the auxiliary capacity electrode 
which forms auxiliary capacity, It is the liquid crystal display with which the opposite substrate which 
has an opposite display electrode at least sticks, is set on both sides of a liquid crystal layer, and 
changes. Said auxiliary capacity electrode is different potential from said display electrode, and is 
superimposed and prepared in the insulating substrate side of said display electrode, and to the liquid 
crystal layer side which the part overflowed, was prepared along with two sides which said display 
electrode counters, and met two sides with said another display electrode In the structure where the 
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orientation control electrode of different potential from said display electrode was prepared, and said 
structure to said opposite display electrode In the field corresponding to said display electrode, said 
orientation control electrode solves said technical problem according to the structure which is said 
auxiliary capacity electrode and this potential in the structure where the orientation control aperture 
which is the part by which the predetermined part was removed was prepared, or said structure. 
[0014] 

[Function] When a different polar electrical potential difference from a display electrode (1 9) is 
impressed to an orientation control electrode (6), line of electric force becomes a configuration [ like ] 
as shown at drawing 5 , and a liquid crystal molecule inclines equally toward a center section about the 
both sides of a display electrode (19) according to this. Similarly, between an auxiliary capacity 
electrode (13) and a display electrode (19), line of electric force as shown in drawing 6 is generated, and 
a liquid crystal molecule inclines according to this. Generating of disclination (101b) which the direction 
of orientation of a liquid crystal molecule was controlled, and had been generated near TFT or the wiring 
about four sides of a display electrode (19) by this as shown by drawing 1 1 can be prevented. 
[0015] Moreover, since the orientation control aperture (7) prepared in the opposite display electrode 
(27') is the part from which HO was removed, line of electric force does not exist in the liquid crystal 
layer (3) corresponding to an orientation control aperture (7). Therefore, the liquid crystal molecule of 
this field does not incline, but maintains the perpendicular orientation condition at the time of no 
electrical-potential-difference impressing. For this reason, the disclination generated irregularly 
conventionally is fixed by the continuation somatic of liquid crystal according to the location of an 
orientation control aperture (7) about all pixels. If an orientation control aperture (7) is taken to the 
pattern of X typeface as especially shown in drawing 7 , disclination is in agreement with an orientation 
control aperture (7). If an operation of an orientation control electrode (6) and an auxiliary capacity 
electrode (13) also joins this, the inclination direction of the liquid crystal molecule in 1 pixel will become 
equivalent about four directions. Therefore, the viewing-angle dependency of permeability decreases and 
a good viewing-angle property is acquired. 
[0016] 

[Example] Below, the 1st example of this invention is explained. It is the sectional view where drawing 1 
meets a plan and drawing 3 meets the A-A' line of drawing 1 . About what [ common ], the same sign as 
drawing 9 of the conventional example and drawing 10 is used. On a glass substrate (10), a gate 
electrode (11), a gate line (12), an auxiliary capacity electrode (13), and auxiliary capacity Rhine (14) is 
formed by carrying out the laminating of the Cr to the thickness of about 1500A by sputtering, and 
performing predetermined patterning, two sides which counter the line writing direction of the display 
electrode (19) formed behind as an auxiliary capacity electrode (13) is shown in drawing 1 and drawing 3 
— meeting — a part — **** — ** — it forms in the configuration of H form like — having — auxiliary 
capacity Rhine — although (14) connected mutually about the pixel of the same line and illustration was 
omitted by it — auxiliary capacity Rhine — (1 4) is mutually connected in a terminal area. 
[0017] Next, it considers as gate dielectric film (15), and 2000A - 4000A then a-Si are formed by 1000A, 
and SiNx is continuously formed for SiNx by CVD by 2500A thickness. And a semi-conductor protective 
coat (17) is formed by carrying out patterning of the SiNx of the maximum upper layer, and leaving the 
field corresponding to a gate electrode (11). Then, an a-Si layer (16) and a N+a-Si layer (18d) (18s) are 
formed by forming a-Si (it abbreviating to N+a-Si hereafter) by which phosphorus was doped in 
thickness of 500A by CVD, etching N+a-Si and a-Si with the same mask pattern, and removing except 
the TFT section. Then, a display electrode (19) is formed by carrying out the laminating of the ITO to 
the thickness of about 1000A by sputtering, and leaving a viewing area by patterning. Next, as a wiring 
material, the laminating of the two-layer film of aluminum/Mo is carried out to the thickness of 7000A / 
about 1000A, it is covered with sputtering on the drain line (21) of the drain electrode (20) and drain 
electrode (20) which are covered with predetermined patterning on a N+a-Si layer (18d), and one, and a 
N+a-Si layer (18s), and the source electrode (22) connected to a display electrode (19) is formed. And 
etching removal of the pin center.large section of an N+a-Si (18) layer is carried out in a drain electrode 
(20) and a source electrode (22) at a mask. Furthermore, the substrate protective coat (24) of SiNx is 
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prepared in the. whole surface. 

[0018] Then, conductive matter, such as Cr, aluminum, Ta, and ITO, is formed in the thickness of about 
1000-8000A by sputtering etc. as an ingredient of an orientation control electrode (6). And by 
performing patterning and leaving the outside of two sides different from two sides in which said 
auxiliary capacity electrode (13) was prepared of a display electrode (19) in the shape of Rhine, as 
shown in drawing 1 and drawing 3 , an orientation control electrode (6) parallel to a gate line (12) is 
formed. Although illustration was omitted, it connects mutually by the terminal area and an orientation 
control electrode (6) is further connected to auxiliary capacity Rhine (14). 

[0019] And the 1st perpendicular orientation film (24) is prepared in the whole surface, and a TFT 
substrate (2) is constituted. On the other hand, a light-shielding film (26) is prepared on a confrontation 
glass substrate (25) by carrying out the laminating of the Cr by sputtering, and carrying out etching 
removal of the field which is due to serve as opening (102). A light-shielding film (26) is covered and the 
opposite display electrode (270 of ITO is formed in the whole surface of sputtering. An opposite display 
electrode (27') is connected to the orientation control electrode (6) and auxiliary capacity electrode (13) 
by the side of a TFT substrate (2) in a terminal area. Furthermore, the orientation control aperture (7) 
clipped by X typeface is prepared into an opposite display electrode (27') by carrying out etching 
removal of the part corresponding to the diagonal line of the display electrode (19) by the side of a TFT 
substrate (2) of an opposite display electrode (27'). And the 2nd perpendicular orientation film (28) is 
prepared in the whole surface, and an opposite substrate (4) is constituted. In addition, no orientation 
film (24) and (28) perform rubbing processing. 

[0020] The liquid crystal layer (3) of the pneumatic liquid crystal to which two substrates (2) of 
structure explained above and (4) are stuck with a 5-8-micrometer gap as shown in drawing 8 , and they 
have a negative dielectric constant anisotropy in this gap is prepared. Furthermore, it puts by two 
polarizing plates (1) with the polarization shaft of the direction which intersects these perpendicularly 
mutually, and (5), and the liquid crystal display which is the 1st example of this invention is constituted. 
[0021] Then, the 2nd example of this invention is explained, the point which overlaps the 1st example — 
omitting — things — only a part is explained. It is the sectional view where drawing 2 met the plan and 
drawing 3 met the A-A' line of drawing 2 , and is the same as the 1st example. Moreover, drawing 4 is 
the sectional view which met the B-B' line of drawing 2 . In this example, as shown in drawing 2 , the 
orientation control electrode (6) on a substrate protective coat (24) is formed independently for every 
pixel along with two sides which the side which the auxiliary capacity electrode (13) of a diisplay 
electrode (19) does not superimpose counters. And in the superposition section with an auxiliary 
capacity electrode (13), as shown in drawing 4 , it connects with an auxiliary capacity electrode (13) 
through the contact hole established in gate dielectric film (15) and a substrate protective coat (24). 
With this structure, since an orientation control electrode (6) and a drain line (21) do not cross, the 
short circuit by the film defect is lost. 

[0022] Especially in the 1st and 2nd examples, the drive circuit for orientation control electrodes (6) , 
becomes unnecessary by connecting an orientation control electrode (6) to an opposite display 
electrode (270 and an auxiliary capacity electrode (13). If the liquid crystal display of this structure is 
driven, an orientation control electrode (6), an opposite display electrode (270, and an auxiliary capacity 
electrode (13) will serve as a display electrode (19) and reversed polarity with this potential regardless 
of polar reversal. Therefore, a configuration becomes fixed in the form shown in drawing 5 and drawing 6 
only by the direction of line of electric force changing with polar reversal. Drawing 5 is the line of 
electric force generated between a display electrode (19), an orientation control electrode (6), and an 
opposite display electrode (270, and the mimetic diagram having shown signs that a liquid crystal 
molecule inclined according to this. In the edge of a display electrode (19), line of electric force is 
extended from the display electrode (19) to the slanting upper part out of [ out of a viewing area ] the 
viewing area under the effect of an orientation control electrode (6) toward the orientation control 
electrode (6) and the opposite display electrode (270 so that clearly from drawing. Although the liquid 
crystal molecule with a negative dielectric constant anisotropy inclines in the direction of a right angle 
to line of electric force, it will be in a condition stable in energy especially in this part by inclining toward 
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the center of a display electrode (19) for the elasticity resulting from the continuation somatic of liquid 
crystal, so that the include angle which a molecule major axis and line of electric force make may 
approach a right angle by the shortest. Drawing 6 is the line of electric force generated between a 
display electrode (19) t an auxiliary capacity electrode (13), and an opposite display electrode (270. and 
the mimetic diagram having shown signs that a liquid crystal molecule inclined according to this. Also in 
this case, line of electric force is extended in the direction of slant out of [ out of a viewing area ] the 
viewing area toward the upper part at the edge of a display electrode (19) from the display electrode 
(19) in the liquid crystal layer for the effect of the auxiliary capacity electrode (13) prepared below the 
display electrode (19). Therefore, a liquid crystal molecule inclines toward the center of a display 
electrode (19) like drawing 5 . Moreover, the orientation control aperture (7) which is the part which the 
electrode cut and lacked in the opposite display electrode (27') is shown, in the liquid crystal layer 
corresponding to this part, line of electric force does not exist in drawing 5 and drawing 6 , but the liquid 
crystal molecule is maintaining the perpendicular orientation condition at the time of no electrical- 
potential-difference impressing at them. 

[0023] As explained above, a liquid crystal molecule inclines [ by controlling the orientation of the 
periphery section of a display electrode (19), and the liquid crystal molecule of the part of an orientation 
control aperture (7) / in the field of an orientation control aperture (7) / by the viewing area ] toward a 
center at right angles to a substrate about all the fields of all pixels equally from four sides for 
continuation somatic [ of liquid crystal ], as shown in drawing 7 . Therefore, in each display by which 
disclination was divided into four by the orientation control aperture (7) in accordance with the part of 
the orientation control aperture (7) of X typeface about all pixels, since a liquid crystal molecule inclines 
in this direction uniformly, the conditions at the time of seeing from four directions become equal. 
[0024] 

[Effect of the Invention] By fixing the boundary line of the field where the inclination direction of a liquid 
crystal molecule is fixed to each side of a pixel, and the inclination direction changes with orientation 
control electrodes (6) on an orientation control aperture (7) so that clearly from the above explanation 
The appearance of different uneven disclination for every pixel was prevented, and especially when an 
orientation control aperture (7) was taken to X typeface, in fields other than an orientation control 
aperture (7), disclination disappeared completely. Moreover, since the area of the field where the 
inclination directions of the liquid crystal molecule per pixel differ became equivalent covering four 
directions, the viewing-angle dependency of a contrast ratio decreased and the viewing-angle property 
improved. 

[0025] Moreover, since rubbing processing of the orientation film (24) and (28) becomes unnecessary, it 
also has effectiveness, such as reduction of production processes, and prevention of an electrostatic 
discharge. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan of the liquid crystal display which is the 1st example of this invention. 
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tbrawing 2] It is the plan of the liquid crystal display which is the 2nd example of this invention. 

[Drawing 3] It is the sectional view which meets drawing 1 and the A-A' line of drawing 2 . 

[Drawing 4] It is the sectional view which meets the B-B f line of drawing 2 J 

[Drawing 5] It is drawing explaining the operation effectiveness of this invention. 

[Drawing 6] It is drawing explaining the operation effectiveness of this invention. 

[Drawing 7] It is drawing explaining the operation effectiveness of this invention. 

[Drawing 8] It is the principle Fig. of the liquid crystal display of a DAP mold. 

[Drawing 9] It is the plan of the conventional liquid crystal display. 

[Drawing 10] It is the sectional view which meets the C-C line of drawing 9 . 

[Drawing 1 1] It is drawing explaining the trouble of the conventional liquid crystal display. 

[Drawing 12] It is drawing explaining the trouble of the conventional liquid crystal display. 

[Drawing 13] It is drawing explaining the trouble of the conventional liquid crystal display. 

[Description of Notations] 

1 1 st Polarizing Plate 

2 TFT Substrate 

3 Liquid Crystal Layer 

4 Opposite Substrate 

5 2nd Polarizing Plate 

6 Orientation Control Electrode 

7 Orientation Control Aperture 

10 Glass Substrate 

1 1 Gate Electrode 

12 Gate Line 

13 Auxiliary Capacity Electrode 

14 Auxiliary Capacity Rhine 

15 Gate Dielectric Film 

1 6 A-Si Layer 

1 7 Semi-conductor Protective Coat 

18 N+a-Si Layer 

1 9 Display Electrode 

20 Drain Electrode 

21 Drain Line 

22 Source Electrode 

23 Substrate Protective Coat 

24 1st Perpendicular Orientation Film 

25 Opposite Glass Substrate 

26 Light-shielding Film 

27 Opposite Display Electrode 

28 2nd Perpendicular Orientation Film 
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[0004 ] ffU^ttf TFTS t S (2) 



(2) 

2 

^Y3)*^+T«Jll»r«r5^^^!cv^©"e».|l2.©«*« (5) 
•*-K) o R&Jf (3) fcMJ&OWffiSrJWm 

' .'(5)'&Si!-*:3i-3J:5fcfc3o •'- . 
. [0.0 0 5] 3SiB36!**tt:WJP«EKft.?M-«fc». 
' r t fc J; 5- v . pgH*^ 5 ^ £ 4 3„ 

t<Dtc$>, Ktc^y— *ttfc>'<*/i'rt, Sfc. 

i osr#R?.L^^e>iftpji-5o m 9 fi±ffiig-efc o , m 
1 Ofinsoc-C i»tr»-5ifffi0Tfc5 o fcfcb, 
. mtftWi (I-)-"'(5)- OH5%tt*»LfcV**i"iy5^»R 
(10) ±l-y- h«E (11) , N«® (11) 
, : t^-K<oy*V?-<<Wi 2) , «a«fi«® (i 3) 

Rxim^mmmm (13) i-flc©*!***^^^ (1 

^loT, ^ffi^S i Nx^i'CD^*- ht&mm (15) 

20 *s^»te>HTv5o 

[0006] Buiey- h«® (id h 

(15) JiiCfi, TFTCa-Sil (16) , 
a-Sil (16) <D^±{ClN + a-S i!§ (18 
d) (18s) , a-Sif (16) iN f a-Sil 

( 1 8 d) d8s) <Dwz*mi£&mm (17) 

ttbtVT^So *fc, MftlkR (15) 

Jbfcltt, I TOC^fS (1 9) Otj&fiLZtlX^Z. 
M\z, mti^-hy>f^ (12) ir«M-rSKW^9 
<<y (2 1) ^^'/7-f^'(2>'l5 - 't— flc'-CSWBN 
t a — S il ( 1 8 d) ±{C|ftS$H5 K W Vlft 
,,(23,0) % 'ttCA^Wi (19) i:^ScCHt)iEN + a- 

s ii (i 8 s) j-tc^s^^tsy-^mM (22) 

^,'M^.fiA 1 /M:oCD2M#5St?^$^-CV^-5o * 
L-c; £BKfiS i-Nx*-af©«R«Slit (2 3) , JE 
^19ftEiBtS]M .(2 4) *5^$ttT, TFT 

[0 0 0 7] -* v *M6]^7^StS> (2 5) ±^(i, T 

FTffls-- (2 ) <D#$t7*mmzM)&? zmmz crii* 

■©JKite* (2 6)' mM£*VXtdb\ WtlK-(2 6) 
LT; ^ffiJC f4 I T O <Dttft%7n9M> (2 7) ^IS 1 

rt'fe&Tnai JE-K^asicjra ©»aaE"imii (2 8) ^ 

(2 4) (2 8) i L-c^ey^^kiitrJBv^v: :nt7 

iPi-SifcJCJ:!}, ElfilJK (2 4) (2 8)*ffild^^ 
[0 0 0 8] 
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5c #7.*** do) «d>f>A*t**vfc3tr±» 

Wftgt^tS (1.3) XtJ«*trtl^f9^** (2 5) ±© 

jdbfcff (2 6) \c£<omwi£)n. mytfc® (ios) t 

LTHfefcfc *K 38 5 JJSHI nS5 (102) figil^fftl 
0 2) te*SV»-Ct>x f^^^s^d Ola) 

d'oi b) kwr£*izm%m&£.K5mm&hz>o ? 

.aia*Sr#t**««-C*>5. H 1 1 O.J: 5 fcpf?H- 1 lc 
SWWCf^^^aV (10 1a) (10 
lb) as#3g-f-3 i , ®tB»-^feo#*s^Citt), 

[0 0 0 9] EinK*^ >/vdS^F^>— fc&SJSCHi It, 
Stg (10) ±©B»^TFT.KJ:5«*i©fc«)x w© 

fe5o KWy?^^ (2 1) (19) 
ffittt?*>5 it, ±^X<om%ti^tM l 2 

i-st, (i9) ±m.ii 2£ 

SSl^T-bP**!^ (2 1) ±t»l±fe 

#ftHW*UTV^<. Hw-f^-ff (2 1) 

(19) «$WHfe*>Si#. ttft^lfttiH 
13©i5»-*5. FWV^y (2 1) 

d9) ©i«©mjMaeH^a«*#^©«ft:frfiitt» 

|2|9H:*5tt5*jj*®& (19) ©fe&WW©IPW£-T?jgK 
ft*. ^©fcfc, S^ffl^tic, Eft^ h/vis^/ f 5 

f^n^-VHV (ioi 

a) fcfcS. •• 

[0010] m&<OZ.k&, y-h7^X.(12) 

(i9) topgt^siftiottEron 

RXtm 1 3 9 , -Htw bfc#o-C*£* 

ft********* (19) ©f>^|R|4»o-C«»i-5. 
^©fcft, E19tc:^(tS**^ ( 1 9 j ©.hTffiffl©- 

[00 11] XK, £t_hTtt9§Lfc.J;5fc» i BGJ' < * I* 
^HftSfimjECftlMftH:,- EIM>.T F T<D|g^tC#& 

(102) cssctf^-D^aydoi 

b) *S^D-5o #K, y->7<f> (12) ©*#ftft- 



4 

«#:©fc©, y-f7-fy (12) tCjftofcSlJ^fc"?*^ 
^y^— ->aV (10 1b) /55^^-f<^oTI/>?>„ 
[0 0 1 2] *fc, .^ , K^vhftSr5firr*«3e-e«:» « 

IBlBlBI (2 4) (2 8) K&oT, IH|-*lSlK:««i- 
5„ *:©*:©, mm<P$:&X~<D7* j y^-v-3 v 

(10 1a) ©a£f±«Hia lScfli:io 
TtfSf-f^^y^-^a^ (10 1b) fit, Kffft 

[0 0 13] 

[«««:**»•*-«*:»©#»] #»WttM»©ilWfc* 
[0 0 14] 

[f^ffl] sei^ftii^m® (6) tr, **s« (i9) tm 
(19) ©WJa^c•ov^T N ^^^[fii^o 

TlRM»iC«»i-«. IHHWCv (1.3) t* 

. tfWM (19) ©FBltctt, -Ee^i-j; ?&mS(73i&a s 

40 (9 v (1-9) -©4iaiwOV»-C v 

■ . iP©6E|Sl*|6]*S*JfflI$tuT, t,F T-^Ei»©3fi^-e^± 

Lt^fcv ia 1 1 x-7F.$t\£ x o t£7*4 y v- a 

•.y (10 1b) 0*4.*RC^.i#T?.#5.- 
. [00 1 5] M(6]*^m©- (2 7' ) {C«J»Tt.n. 

fcElPlS!!^-' ( 7) ttx - 1 TO t}&t*jcvkMft*i1h 5 
ft, |BieUW»JS.(7)-.K»«-fa«.**--(3) .^T-fi, 



5 

(7)' CDtegt-^oTS^tuS. m7\Z7jk£h 

5 i 5 (cEAffifPiK (7) SrX^Jgo^-i'fci:* 
fc; f-f^^y*-S/BVT8S, SftffilfllSg (7) t-ft 

-rs, r*uc efiftytptttf (6) &u\ «jjb2£fcm^ 

(13) ©flsjaWnubSi, lMtiz:*si?«M&?-0> 
4M»*fi!i | 4*iRifcov*-ciRH»R:ft*. 

[0 0 16] 

Ellfi-tffiEk HI 3 f±® l CD A- A' Hfc?&5»fffiElT? 
*>4. fcfiDfco^TO:, ^*^J<DEI9S;^I111 

0 iRtW-f-SMJM! 1/0*3. (10) Jb 

Id, M*.ttC r J^-eJfcl 5 0 0A©J?$ 

- (11) , y-h?^v (12) , ttib&ft* 

@ (i"3) atwflw6**9>r v (r4) «"$ns„ 

il6fi«S-(i3) (il21i^t/li]3{c^$ti5J;5 
fc» «^^ii3S^lS (19) 

f&zti. ^mMv-O 1 d4) kj:ot, m-n<om 

(14) tttfHFttfciS^-C, SV^SBtt**!/ 

[0017] m^, v- hmum a 5) titsiN 

x£2 0 0 0 A— 4 0 0 OA, m^X,- a-S i & 1 0 

0 0A\ SiNxSi2 5 0 0A(ORf-C > CVDic<t!9 

y/Lt, ^-hm® (l i) 

X, m& K-:/$H/fca-S i (OT,' N + a-Sif 

BSi") Sr, cVDtri!) 5 0 oAcoi¥£{cj£JBIU N + 

a-S i&tfa-S i SrHH-CO^;* — -yn±.yf- 
V^L-C, TFTSi5^Sr^*i-5^i:»c:J;t), a-S 

1 A (1 6) _K.tfN + a-S i/f (1 8 d) (18 s) 
#7BMfc£*"U3o Ht^T, ITO^^Uy^l 
0 0 0 Ac0J¥ $ i£«Jf L"C % -= V^T^tjWcK 

mtz.k\c£D. *^m@ (19) im&&tCz. & 

fC, iJitmiU-C, «*.tfA 1 /Mo ©2 

s/^ y Vi/JdJ; 9 V 7 0 0 O A/1 0 0 0 AmSEtOff^ 

(1 8'd) ±fc#W*-«5 KWVtt (2 0)' . KW 
VIS (2 0) i-fl:©KKV7-(^ (2 1) ; N + 
a-S il (18 s) (1 9) t 

ssKSJiiv-;*** (22) mrtfk&tiz,, ^lt, 

KWVfi (2 0) Stfy— (2 2) Sr-v^.^ 
N+a-S i (18) €«)-fe>'^-lEB* s ^y < ?-^^' 

bsc*^*. xk, ^ffitctts iNx<omm.&mBi (2 

4) imifbivZ. 

100 1 8 ]" &i<X % £Rfflig*P~W ( 6 ) "(Dtt^ t tt 
Cr, A I » Ta, I TOft£ , ©5*mi£^ft£;^S'* 
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(4) 
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V >>ft£}iK&<0 , 1 000~8000ASS(Of$iC 

fl&dt-ra. ^bt, '<*-->y&'ff~?x. mtsmmm 

MS (13) «SRItfc*i,fc2iai*J<0, (1 
9) O2ia©*HWH:9-l'^*t^a-t-rt^J:0\ Hi A 
^|2I3^^$H5^P<, y-h^-YV (12) fcSfe^T* 
S|pJ0J#«® (6) i>W&.£*iZo H^Htffl&Lfcas, 
EftftflftntS (6) tt«Hf-«T?E^K:«itt*H,- Hfc, 

WV' (1 4) fc«i«£;h,3 0 
[0 0 19] ^rtX, £ffifcJgl©»EElfi]fiS(2 4) 
10 #Rrjfe*bTTFT<«-(2) i5f)«$h5„ — at 
tt#7*»R (2 5) &\7Lt$C r^X'ty?})^ 

OilU Hatp (10 2)' £fc5^)£©«««r 
• '^y^X^Bfcii-S^ifc.fcO, ifetJgi (2 6) ■ &Wtf 
btlZo m%m (2 6) «*RL/C, ^®{CITOCO*f 
fiXiiTOfi (2 7* ) tfX^-y* V >-y\z.£<9J&i&.£*l 
3. ( 2 7 ' ) fi^gBtCtJV^T', TFT 

mWL i2) {H0£fflfflfll«ff'(6) &tf*t«j3£fi«® 
(13) fc«8R**b5. JEfc, *tffl£*WE (2 7') 
©„ TFT1S (2) flg<8&3*mS (19) ©StftJRK: 

(27' ) x*^«ioa*>^fcEisi#j» 

* (7) ^Kltfeixi. LT> ^S(cjR2(OSKGlRl 
IK (2 8) *SK»tfe*VT» ttfam&L (4) *s*rii$4x 
5. 'fctJ, (2 4) (2 8) (i, V^tvt^b'V 

[0 0 2 0] £t±ICttMLr#fc«Jt©2*fc©3S« 
(2) (4) H8IC5%SnSJ: 5l-5~8 /imco^ 

OflKt'tt ( 1 )'< (5) T*^A/T% *&m<D$H 1 coH 

[0 0 2 1] i^t, *«WoJ|52 03aS«fc-ov^-ctt 

**5'lB^O*fcoV^TlftM^5. ®2f4±BEU 0 3 
fim2coA-A' ^tcecfcRffffilD-efct), §|1 (OMM 
MtmCX'ibZo $.tc\ E) 4 (iEI 2 co B - B ' ^(djfto 

m&mm (24)- ±cois[6]ffl^im^ ■ ( 6 y t*: m^mm 

40 (19) ©, m^&9M'(.l 3) j9Sfi*LT^fcV*fl!l 

xv^5o -ti>-c, (1 3) i:©s#a5icfc 

<^-t\ EI4^$n5$n<, ^*-h«fe»K (15) t3£ 

m.&mm (24) \z.nn^t^^^^ h*-**fn, 
x. mmmmmm ( l.-av temtefes. ^©«5tT* 

fi, E[q|(Hffi«S (6) iFK^v (2 1) *s£ 
Mi" 5 r h & t£ 1/ >cot\ JK^Pfet- <t 5 ft < ft ^ 0 
[0 0 2 2] SgiStf^wnJ^jT-fi, 4$^. SfflfM 

(6) sr*nsi*^m@: ("2 7* ) ^t^MSis*^; 
so s (13) K&m-tzzkK&r)^ &.ft%mmm (6) 
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(e) % ttfam^mm (2 7* ) Rxfmmm&sm a 

3) &mW,&X\ (19) * 

^fi0 5 St/El 6 45. 
H5l4,.*/Tlt (19), Efflfflflltttt (6) 
.ft&3%V& (2 7' ) ©rp1l:«tt5t^iJ:, -ft 

5, H*»iwfe*»4J:5k:» St^m® (19) • ©tfMflS-C 

tt, ei«i«jffm« (6) ©»ii-e v 

(19) d>&emtHWHi <80'2RJW|IMM*1WI (2 
.7' ) ^lfij*»o-C % *^ffii$rta>b**ffi^^«>± 
*lc#tftv>5. *©fl«*«*««r foiSS^Il, 
««*lfcK:# LtE^*iiii:Mt5 tf; : r ©95#fc*J 

< <fc5K,~S*«® (19) ©*^I^d»o-c^i-5 
r, t 9 ai*A'*-ttfc*«*4Wifc 0 6 »±, 

*5**tt:(l;9) , ffi«J§*m@ (13) &tf*t|6]*^ 

w(2 7' ) -om&a£-rsm*tfrift& N -tic«o 
#-g-t>, *^m^ (i9) ©i««T?r±;-;a^fWi. d 

9 ) ± 5 tTfllfcKtt bftfctti&^fi®® (13) ©I 

»©£.«>, ^As+t-^^xji,. ms^a&as*^®® . 

(19) *»fe±^l*0*>o-C, ^«H«rtd^^^fH« 

Ir)^, (19) 0>^|Sl^o'tMt5 0 

0 5&Tjqi|6Kf±»ft*^®®. : (2 7' ) _«f»fc, 
««*s«I.*)X*»*vfc»^-T?*>5BlRUW»« (7) 

[0 0 2 3] Et±fclft!PI Lfc <fc 5 (C, (19) 
©JBlMBJXtWElRHWflP* (7) ©»#©«fc#-7-©Bfl 
SrfttWI-Sr &&J:9. *ft©aBKW4©;/fc»fc» £® 
^©^^icovvx, EAtKMifl! (7) © 

tf>, X-f y v-a ^I4x ^Sf^tC-oV^TX^^© 

Effij$tj» (7) u efifwwft 

[0 0 2 4] 

*»m@ (6) fc*9,-«i6^©«#*A*c.lB*©*-- 
. ^Srffi|6]ftiJ^- (7) ©±^@5t-TSti:»iJ;f?, W* 

m r t K*3ic s ^Kj-fc-r * * y v- a >■© mm* 



(5) 

l»Jh£*v KfiJ««JB (7) SrX*^tofc#;- 

•g-ttffiiSiWS (7) w^-©fs«-e«, r^^y*- 

^©M£4#fatfW<£3fgJ£©S«;£K 4*|6]l:fcf:ot 
[00 2 5] Sfc, BBfiJgl (2 4) (2 8) ©7t'^ 

im i ] i ©ms«-e*>5**a3s3Sfli©± 

ffi0-C£>3<, ; : *.. 

[H2] *»W©*2©lttt«-C*>«*ft«^l!i«©± 

[0 3 ] El 12UJ0 2 ©A-A' >8U;:?&5Wffi0 _ Cfc 

<5o ' f • -I 

[04] 12©B-B' J8UC»5R>rffi0T?;fc5 o 

[las] *&wv>ftm%i%±%®.m-rz>^%-hZxo 
ime] ^H©«ua»*«rKHi-sH-e*>*. 
20 . [H7i:*i8M©^ffl»*Sr»W"f«H"e*>a.' 

[08]. DAPM©iKi8^^ge©i£ai21-efc5o 
[0 9] «3tE©Kfi**SE«©±BB|-C**. 
[010] 09©c-.c* ililc»5Wrp0^$)5o 
[0 1 l ] -ttjfeoRAJftSilBoffljHjkitKW-J-SH-e 

[012] «6*©«iKi*S%»lt©(H]JB*SrlttWi-*EB-e 

[0 13 ].fe*©tt***isii©ra«^*ijiM-t-5ia-e 

fc 5 o - 

1 ^1 ©ffl7t« 

2 TFTSg. 
3 

4 ^[RlSfe 
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